Protein kinase C pathway and proliferative responses of aged and young rat vascular smooth muscle cells.
Alterations of vascular smooth muscle cell (VSMC) proliferation have been implicated in the age-dependent susceptibility to atherosclerosis. Although it is known that protein kinase C (PKC) is involved in the mechanism of VSMC proliferation, there are no data on the possible involvement of PKC in disregulating VSMC proliferation in aged vascular cells. We evaluated the proliferative pattern, the PKC responsiveness and the effect of phorbol ester (PMA) treatment on vascular cell growth and cell cycle distribution in VSMCs from young and aged rats. The proliferative response was significantly higher in aged than in young cells after serum stimulation (7.5 vs. 2.8 x 10(4), 18 vs. 12 x 10(4), 26 vs. 22 x 10(4) cells/well, aged vs. young at days 2, 4, 6; P < 0.005). On the contrary, aged cells showed a significant inhibition of DNA synthesis at 48 h incubation with PMA concentrations of 1, 10, 100 nM (-47%, -53%, -58%, respectively) compared with controls (fetal calf serum 0.5%) and cell count (average decrease: -38% from 48 h to 96 h) after treatment with PMA 10 nM. The opposite was observed in young cells on [3H]thymidine incorporation with PMA 1, 10, 100 nM (+52%, +100%, +121%, respectively and cell count (average increase +55% from 48 h to 96 h). In addition, inhibition of the cell cycle from G1 to the S phase and reduction of PKC translocation in aged VSMC were observed. Alterations of PKC function could be involved in the disregulation of aged VSMC proliferation, which seems to characterize the increased susceptibility to atherosclerosis.